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(57) Abstract: A positive resist composition which is obtained by dissolving (A) a resin ingredient which has units derived from 
a (meth)acrylic ester in the main chain and comes to have enhanced solubility in alkalis by the action of an acid and (B) an acid 
generator ingredient which generates an acid upon exposure to light in (C) an organic solvent, wherein the resin ingredient (A) is 
a copolymer comprising (al) a unit derived from a (meth)acrylic ester containing an acid-dissociating dissolution-inhibitive group 
containing a poly cyclic group, (a2) a unit derived from a (meth)acrylic ester containing a lactone-containing monocyclic or polycyclic 
group, (a3) a unit derived from a (meth)acrylic ester containing a hydroxy-containing polycyclic group, and (a4) a unit which is 
derived from a (meth)acrylic ester containing a polycyclic group and is other than the units (al), (a2), and (a3). This chemical 
amplification type positive resist composition has excellent resolution and is effective in improving the focal depth range for an 
isolated resist pattern and in inhibiting the proximity effect. 
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mu^ oMasTfi b & t> © jwb v > s nt # & o 
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T^ffllfiK^ (A) *3fcfc«k0gfe&SS£t-5S^£*W/sfc# (B) <h£W« 
3"J (C) tiiLT/fel)^^!!/^ hMtT^oT, #fla^^ (A) # 

5^ (al) > ^ h >#wm5S^*X«#Si^S£l^tr (X£0 7^U;H? 
XX^l^&BNI^nSSMfc (a 2) , 7Ktt*^W#»^X*^tr (X^) 
ijMxXfJW^if^ns^li (a 3) , (al),*fi(a2), 
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Wit (a 4) ^^i^^^-^MttTV^o 

tufS© (*^) 'JJVtXXfM^ii^nSffitH #i£*ffl 
#4»K:*ViT», I£5£ (5) T^n&m&tcicfe^T, R^Jc^Tfe^T 

fcttX3\>WS, yatfJI/S, -fV7°nHjH> n-^;i/», -fV^H, tert 
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t»3tebfc^ ffi^»^8 o~i5 o°ct4 o~i2 otflib, &v>t. 
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dODTO^ (A) \Z-O^Tmm~TZ>£, Z\<D®mi&tt (A) fcJu gffi&Mfe 

tuiittiiiuis^tf (^^) uji/iixfM^ii$n?)¥&(a 

1) , 9* h>^w#»^a£Xtt^St5£*&^rtr (^) T^7 iJJUxXtJV* 
6Hi$ns*t (a 2) , 7Km»#^#^*^^ T^'JMXX 

Tjw>e.ii^n§¥t (a 3) > msz\n^mt. (ai) , #14 (a 2) , m 
(a 3) (^d?) T^u;pmxx^;i/^e>ii#^n^# 

(a 4) ^^"^a^Tab^o ^bt, ^ne.^&W (al) ~ (a 4) £ 
^tr£<hfc < koT#)IBf£# (A) fcJu MaEW^X i>(DMgmm.%:'k±'Z 

Mi± (al) ^^*#««iltt?§«»JS^^ TW)V®. 
IK 

(b) frt>m$iVf£n<Dftmiz£.K>ffiMv, mmm,ft (a) ^#&t;u*uw«f 
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H 2 ^> C ~~~~~~ 




COOR 4 



• • • (3) 



— 1B&: (i) (^) T^u^oxxf;Hioi^f 

n-^H, ^V7^Jl/i, tert-y^;i/S, ^>^;i/*> -fyo^ 

R 1 tbTH ^^S> X^;V*> ynHJH, ^fV7'DHJH> n- 

y^;«, <y7*?;n> tert-y^*, ^>5f-;ps, -fy^^jn, 

(2) T^^nswt (^) 7^u;n©xxr^iiiif 

(-O-) tciJItSMilf ^1 3 §7 J^JUT^ D > «7M;V*+fcS 
bC7^>f;H©J;5WWftt5l^T^5, — ^ (2) 
n*3M£Ki:i3HT, R«tuf5-^(l)cD«€riPD^«Tr^D>R 2 RtXR 3 « 
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oxxTJH5©i» (-o-) ciit §^ilf ^1 3 tr;^MT* 

RtejtufB— (1) ©J»€r<h|wlD^-r^D, R 4 tert-:/^*^ tert- 
7 5 JH©i; 5 /^^ 3 i7J^;HTfe § » &43, R 4 \Z~D^XIZ, tert-^T 
<h -r £ <D ^Ii #J ^ £? £ b V 

zKDcfc^^—^ (i) ~ (3) Tr^^n^mii©^^^, 
mz. (a 2) ?2 hy&mmm&mjzte&mTzm&^z* rzv)v 

tg» t mm t. & * \z m x «\ # iz v&m £ n § z. t & < a m © & <d &mm w m x & 

S$tt'5Hy^D7;^>, h'J>'^n7M>, fh7y^P7JW>^e 
7Km^— ^£|^fc»«f£n£ 0 J^T©J;p^«ia^; (6) ^ft 

§7^>>^ky^D7J^X X««jS^ (7) ^t§H^^D7M> 
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m±L (a 2) hVXMfcmzU, 7^h>S, y^h^ft/^n 

x^;^e»^#$ti^o ^.VMfemzte&cD— ^ (8) ~ do) 7?^$n^> 
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£<D£<5&— i&jS (8) ~ (10) Ti$ti§M©^TH 
SM£ (a 3) teu 7K«^W#^»^#t? (^^) 7^'J;«XXtM^ 
1) ©«^tra3KCD^j»5^*&fflV>*21i:3&tT?#S. d©<fc"5^:#fi: (a 3) £ 
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(a 4) #f£te> MfB©^i (al) , (a 2) , (a 3) EM><Dg> 

#{4 (al), #14 (a 2) , (a 3) ^tOflfttt, JinStfittbfc: 

^h^vMM7:&v, ma (ai) ^>mmm^mmm%m. m 

{±L (a 2) lc*3^S-7i7 h>3£, (a 3) fc^tSTfcKSfc^ofcat&VvS" 

nt)fl$b^V^i«LT^S 0 £7c, MxtStbT^, huIB©^ (a 

T&£3M& (a 4) <hlTS> Ar F^yl/v?Xh^tLT»^6ni 

^Lfc^tieofM, erne— (11) 

~ (13) (hbTSto 
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♦ ♦•(11) 
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• • (1 2) 



H2 ^ c _ 
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mmfoft (A) (a 1) ~ (a 4) ©fiJ^C^T 
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m& (al) ^25-50^%, Kb<«3O~4O ; EJl/%0fflT^ 
V) , (a 2) ^2 5-5 0^%, £?£b<«3 0~4 o ^E;i/%©fg|gT& 
D> W (a 3) #U 0~3 £?£U< tel 0~2 0 ^^(DialST^ 

0, #14 (a 4) 7^5-2 5^:)V%, |tftb<ttl0~2 0 ^E;i/%<Z)i£H-T?&£ 

mtL (al) ~ (a 4) ^srr&^/^-k:, ^^iitlilMcD^^Ml/^X 

m<D7kmm & » h ^ -r x y ^ > ^ttt^±s^m#^gi'i4e^*-e^« u t ^ u 

u;^^"^^^> u;i^2-x^;w\3t^k r^u;i/^^u;K t^u 
2-tFD+ isji^iv. r % u 2 — t Fo^y^n tf t*©7 ^ u ;i/ 
mT;i/^;wx7,^;uR^^-r^^^^ u M7;v+;n^f;^ t^i^ ^ 
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"7— T s S\±7s^ V^DZhU^ (AIBN) (Dcfc-S/^^^^^a^-li^J 

(A) CDSS^P^^^fi^^ViTtt, 5000 — 2 0 000 ©fflCt^ 
©)!)W^t<H 8000 — 15000 ©iSfflfcf £<E>/^£ SfcjifSLH. 

7x^;P3 - F-^A N U 7;Pto^^ if* (p-te 

iZJl/XJ^-^A h U 7)VjrU*$>^)Vfr*~- K (4 h^'>7i-JW 
y7i^7M-'7A h U yJV^ta * 9 >XJl^^— K (p-tert -7* 

fji/7x^jV) y7x^;i/x;^7Ah l J7;^a^^>x;^-h> v 5 ^ 
i-Jl/a-F-7A;t7;Vtn7^>XM^-h, t:X (p-tert-7 
^p;w 7 X ;=.;!/) a - F-7A7t7;!/ta7^>XM^- K hu^xzi;i/X 

Z.(D£otm^£Ml&ft (B) tbTH l«^m^7?ffl^T i fcJ;<> £7c2 
0 0lii»:MlT0. 5 — 3 0M*gP©^H<h-r-5.<Z)dW*b<, 1-1 OK 

(b) w»^J (o c»j»snT**isn5. fflv»ens^tti»3!fii 
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&ftfc£<fc< > f *f^il*§S k y X h 0!§I t bT&» ©^(DOt^eftfOt) 
CDS 1 8X« 2 ffi^JiilHS^LTffl ^3 £ 
£©£5&W«3iJ (O tits, m3U*T'teh>. ^f^xWh>, 

x^;k §i^f;K itx^jk im^;K \±)v\f.>m^)v, \±)v\i>m 

x^;K ^h^^nt:t>ft^m xh^y7°nt:t>lx?M^©xx 

itift©SW7 0 : 3 0fcV>L9 7 : 3 (DfffiM £.5 \ZjB#i~t~ <£> 

(post exposure stability of the Latent image formed by the pattern 
wise exposure of the resist pattern) &<H£|Rj-h£i*£7caeK S6£gij0J&# 
ctLT, ^xf fiiJMTS >XlifH«iS«75 > (D) £HrW£-& 
:©IXiX«lHl®ii«75> (D) tbTH fll*. 
fibU^WSX yXfM5X h'jX^75>, v 5 - n - tf;UT 

£0D£x>&T5> (D) tt, tuIBoW^ (A) KlfcfU ffiSteO. 0 1-0. 
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i±^fe86©^®«tt^j, mffiMM, nsmm. m&m, /\u-^3>m 
xgi^-r xw§7^ >§&tM xo&ifi i £CF<£> i^x h/^->i;fbxf 

m^bfcffiJ&#>£$I*-fc£8 0-15 0°C-e4 0-12 o#MiniftU y°w<— 9 

^It5o m^x, mytvrcimytm&MTiits o~i 5 o°c-e4o-i 2 o#r*wn 
f&U »^sn^ (peb) -^©^ ^n^r;i/*uiiM, #i;U£o. 

1-1 0 It % f h 7 / >t-^ A t H P + y F 7K)§t ^TiMl 

X^T 57< >§G+f--f X<£> 1 J£TF© 1/ >?X h /\° ^ — > <H# £ d £ ^ £ . 

&33, *fgBJ3©l/^X hffi^TO, ^C^lCibTA r FX^yVl/- if— 
£fflV^«^W^&£t><D<7X -^tlJ;DM^S©F 2 l/— lf-> EUV (ffi^ 

1 ) 

£t\ mmj&ft (a) tut, (14) - (17) tt^ns^ 

tfc©:ftfi-&4*:& 1 0 0 italic bfco 4#ifi5£ (14) - (17) "Tr&StlS £r 
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;i/%> mm&. (15) -cm^n^ma^s 5=e)v%, mm^. (ie) -es^n^ 




. . .(14) 



♦ • «(15) 



* • • ( 1 6) 
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* • • C1 7) 



£7c> Wi^&Mj&tt (B) tlTh'j7z-;VXM-A7t7Mn7^> 
X;^*-h£2St«Bffl]8cU I£«iltei75> (D) tbThUX^ 
y-)lT^>%0. 2SIgMfl> (C) tLT7°ak°I/>^ 

u ji/^ey ^^jpx-^;py-fe^- h 7 5 ostaJtr-^n^i' h>3 o 

#Cfc, ffljftbfcttUt^ (A) , m^^^J^ (B) , iei»«T5> (D) £ 

aft »/ h 7*1/- h-h*C 12 5 °CT 9 0 &|IB:&naM£& (pre bake) 
\Z£<0 S if3 5 0nmOl/^MWlfc. 

Ar Fi^SI (I S im l^p a o^ ""MICRO STEPj ; NA=0. 6 
0, a = 0. 7 5) J ArFX^i/7l/-lf^ (19 3nm) ^ 

T%£ote/^?->^m^&^<mnmzmMi<, m^ti 2 5^9 o#>ra 
(Dmytmnm (peb) mm^n^tc. 

fr\,*-V, 2 3°C^T 2 . 3 8St%©rh7^^7> ; EX^AhFP^yH 

^©J:5^;#f^^J;oT^^rL7cl/^X h A°^->© 5 12 0 nm<Z)l/ 
h^-T >A^ — >tX^- X 1 0 8 0 nm (1:9) £ ^J;oT?^^$^7t 

Maii/^x h/^->n m^mmzm^n. ^cM^gtts o o nm 
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m<OM? — >~e&%> 1 2 0 nm©7'f >X>F7^— 7>A°# — > (1 : 
1) 1/ y X h - > i © 5 0 n ml: ^ D , jfi&2&***-|- 

u0 1 2 0 nm©7^ >7> HX^-X/^-> (1:1) lC^V>T> 
LER (^-f >I75?77^) £^TRJtT&£ 3 a ^Sd^C^, 7. 6 

^©120 nm07-f >7> (1:1) Ifi?*?* • 

7> HX^-X/^->^f 6tlSt>^-IM© 1 0. 8%T£^?Co 

4tMc7> (A) tLT> il«li^(t§W (14) , «jg:£ (15), 

mm& (i6) o^totiTiifossffl^, «^ (17) <d$msl\zr%. 
Tfrommft (is) ©^ffisffl^fc^a^&iHjtb, uMiooim 
misfro tn&. &mtiL<D&m&mz&ttz>&\'er£i'Tu. mm& (h) , mm. 
^(i5), mm^ (i6) (o&stmz'OKTU&mMitzmvtv* im&& (i 

8) OJ^ffe^^Ttt^JIfi^lKl^ttStfljfiSS: (17) (Dm-^KDm^ iHU <hb 
fc 0 ^©*tMOli¥^^fife 1 0 0 0 OtLL 



WO 03/048863 



PCT/JP02/12538 



y^h7^>/^->iX^-7 1 0 8 0 nm (1:9) h \Z J;o T^fifc^tlfc 
MiLl/^X — >te, ^^ff^^fF^^tl, ^©^*^iliS«6 0 0 nm 

giJcDA^ — >-Tdfe§ 1 2 0 nm©7^f >T> FX^- XA°^ — > (1 : 
1) ttifBMSLl/^X h/\°^ — >i©xf-^M«4 5 nmT^O, ifi^^-h 

^0120 nmCD^-f >7 > h'X^-X/t^- > (1:1) ^t^T, 
LER (7<>X7y7 7^7) £^TRJgT&£ 3 a &>&$btct 8. 3 

£ <L©12 0 nmO^-i' >T > FX^— .X A°^ — > (1:1) ffiy^T, • 

3 ) 

mm&ft (a) itt, ^jsm^&tt^fjgjS (h) , ssits; (i6) , 

*Si£5£ (18) #li£:i£ (15) (Dmrnzttz. 
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TXiomma. a 9) <Dm&&m^ra&m&fa%mmi<* z\n^i o ost^ 

Icbfeo &*3, §It©*l^#:(:fe^l.|iJ^i:bTtt, «ig5£ (14) , mm 

^(i6)> (is) ©«-mffi^viTtt*asfa2K:ractb, mmft u 
feo Jio^a^fls©s*^^afe iooo otbL 

(A) K^JcoViTtt^JtW 1 tmV\zT&Z\Hz&0, 



u®j;5»t<koT«$nfcky7 h/^ — >©5^, 12 0 nm©l/ 
yX h7-f >A^->iX^-7 1 0 8 0 nm (1:9) tiaotM^tlfe 
MSlI/^X h/\°^->«, S^ftti'f^^n, *<0&j£8!fl?lIfcJ:6 0 0 nm 

giJ©/t^->T?*5 1 2 0 nmO^-f >7>HX^-X/^-> (1 : 
1) MfBM&l/^X hA°^->^©^H«5 0 nm^r), iaJ£3&*a*+ 

^©1 2 0nm©7-f>7>HX^-X/^-> (1 : 1) (CO^T, 
LER (7^>Xy^7 7^X) ^TRST^§3a^fci^5, 6. 5 

£<S>fc, ^©120 nm©7^>7>H^-.X/^-> (1:1) • 




• • «(19) 
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(Jt»!l 1 ) 

(A) tbT, &Hgm fc33J*«*ii5£ (14), IM (15), 

»i£5£ (i6) o#m&tco^Ttt-^©**ffl^, a 7) ©j^m^ 

ii*jt?.iij^ibTtt, *it5*; (i 4) ^^5^*4 0^, -mmft (i 
5) «n§W4otji/%, (i6) T^$n^#j4^2 o^;p% 

tVfco ^©iftfi^OMS^^HfSfc 1 0 0 0 0 tLL 

v>X b^-r>/\°^-><hX^— X 1080nm (1 : 9) tlCtoT^Snfc 
0 0 nmT^o/to 

Sfc, SUcOA 0 ^ — >-T?2&S 1 2 0 nm07-f>7> FX^- X/^- > (1 : 
1) ffrfBlttt^X >«h<E>^1£|gte4 5 nmT^D, 5SSS»*3&S/h 

^©1 2 0nm©7i'>7>FX^-X;^-> (1 : 1) iz^D^X. 
LER >X.yi?^7*X) S^tRSTfe S 3 ff S^ftfc 1 1 5 , 11. 

3 nmTrS-pfeo 

$ Sid, £CD 1 2 0 nm©7^f >T> HX^-X/^-> ( 1 : 1) • 



(Jfc&fll 2 ) 
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mmi&ft (a) tux, »ntt^t§iM (h) > mm& (15) , 
««fia; (i6) ©6-^Ki'o^T«^©s*fflv^ (17) ©mffittfflti 

fc^W«|R|-&tUTtt, «jg^ (1 4) T^n5*fi*3 5^%, #tii5£ (1 
5) ^tlW&3 5tM, JjgjiiS (16) TS£tl§mf££3 O^EJl/% 
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